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Analysis of Unstable Vibration Caused by Shear Flow of
Lube Qil in Micro-gap

XIA Tian, YANG Jiangang
(School of Energy and Environment, Southeast University, Nanjing 210096, China)

Abstract: Aiming at the unstable vibration phenomenon caused by the shear flow of lube oil in micro-gap.
solving models of journal section temperature difference, rotor thermal bending and rotor vibration were
established. Taking the periodic vibration fluctuation of two generator units as research object, the influ-
ence of lube oil temperature and unbalanced force on the vibration of turbo-generator was analyzed. Results
show that the thermal bending effect caused by the shear flow of lube oil in the bearing micro-gap may
cause the unstable vibration of the unit under certain conditions. Properly increasing the oil inlet tempera-
ture and sealing pad clearance can reduce the thermal bending deformation of the rotor and reduce the vi-
bration fluctuation. Unbalanced force will excite large whirl track. By using dynamic balancing methods,
the difference between the maximum and minimum oil film thickness of the bearing can be reduced, the
temperature difference in the journal section can be reduced, and the vibration state can be stabilized.
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Fig. 3 Calculation flowchart of unstable vibration
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Tab.1 Effect of oil inlet temperature on rotor vibration

/

/C (Pa -+ s) /pm /K /pm
40 0.028 86 4.0 60
45 0.022 87 3.1 45
50 0.018 88 2.4 35
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Fig. 7 Variation of bending deformation of generator rotor
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Tab.2 Dynamic balance test data of generator
3x / 3x / 3y / 3y /
pm (O) pm (O)
91 126 53 355
1 45 306 44 95
2 20 42 23 68
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Fig. 10 Variation of circumferential temperature of journal during
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Fig. 11  Axis whirl orbit before and after dynamic balancing
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